(19) 0#H4SIT/t (J P) 



& m & wr ^ m ^) 



#$!¥9- 133858 

(43)&l§0 ¥(1997) 5 3200 



(51) IntCL 0 
G 0 2 B 13/00 
15/16 



F I 

G 0 2 B 13/00 
15/16 



» jRsf©*i2 fd (£12 h) 



(2Dtas#^ 



(22)tbSQ 



4$K¥7 - 315799 



¥js£7¥(1995)limO0 



(71) Wig A 000002185 

M&MWH t&) 1 1 6 T @ 7 #35^ 
JlOiCtBflrJ l|K4tffl)H6TB7 #35# 

(72) 3fiW# Miffi 

*3K»ffljllEJfcffl)H6TB 7 #35^ 

(74)f^aA #a± 'b® 



(54) [s&wozm mm v 



(57) mm 

*-*yl/gp*filfiK-r*IE<!:ft<7)20^U>xafN L, P 
LOPfmcJgMgPttPR^BBBU KSWgIW(cJ:oT*!a 

<£ 3 ic L/co 




1 -at w >x% 

2 •• «B 

H-T7<-»*» cf t4 

N L -ftl/>XD 
PL-Ef >Xfl 
F«-S»*lt 



1 3 3 8 5 8 




mammae j: r> t WMtc 6 <o jtia t mmiz » z> % 
m t y ffltf 6 tifc d <h £ *s» <t -r ^ g& u > x&o 

[ft#Jl3] SfcWtGiJcDUVXcD^ft^ifclEtf 

^sT«7rnTt^ z. t &&mt t % 2 ib« 

T7*-tDism<DiEi'>xm. ni>>x 
m&*n¥t&i'>x?ffifiiznz^z>££*ftwi£? 
^mmrnMcimomm^yxmo 

fiwra-nfft* u >XT-«i^*tiTt^ c t ? 
sssaaa 2 icieeoja® u > x&„ 

s^ft^'ft* uvx-wiwjsnT^* £ t^itmi-r 

[it;RJS7] 7 , 7*-*;l/a5lCfcl>TH*-rSI4±fe 
iRMStf^UVXgPlcfc^T^-r^fg^feiRM^T 7 
7 * -*;U§P<t^# U >XgP<t (C <fc o TfflStcffi^ 
?£?lcL/c£<t -TSIiM*JS1 KfBKcDJfft! U 

[!I3?JS8] Z^^-^^gPlcfct^T^-r^^fe 
iRMSO"^#UVXHPlcfct^T^-r«fg*feiRS*V 
7 * -*;U3P<t^ U >XgPi ic J; o T4B5lc*f5S L£ 

•5 j: l/cc t*#»<fr zn&m 2 ictzmoyWM u 

7*-*/ua5i:^UyXg|5<blc<J:oT*a5lca^L^ 

5 <): -5 ic Lfcc t r 3 icfe»©j»t! u 

>X&„ 

7»7*-a/l>«£tt»U>X«£tc*oTffiEtt:*lBSL 
$ 9 J: 3 L fc C £ *1»S £ T * WSWI 4 iciBKcoJi® 
U>X^» 

T 7 * - * / l/SP <t SS« b > Xgfl i: t c J: o T fflS I c L 

£••5 <fe e ic L/tc -r*«i«fli 5 iz&momm 

VsXJk* 

feiRSsa".^ u >xgp^c^5t^Tfi*•r ^fig^fenxM^ 

T 7 7 * - tj /UgP t iK® U y XSP <h (t J: o TtBS icffiS? L 



£ 5 J: -5 IC L ft C t. *&Wi £. f 5 6 icIBKoa® 
U>X& 0 

[000 1] 

x^<h LTmi^t\ztm\s>xmcm?zt>o>T3o 

[0 0 0 2] 

y^ffl©ffl^U>X^CD/J^blc«fcoTv tfft*^ 
ti'J^b-T 5 C <!: /c i: t^-p T t»iS WTl* ft l\ 

[0 0 0 3] IP"5s ffi^U>X^©/J^b(Cfc^T. ffl 
^^tLTffll^etlTt^iaf**®*^ (CCD) CD 

<f*-*j*y<fX<o>]\2Hb j p. mm** ^bs6 2-2 

4 2 1 3^lCB8^nT^-S«J:5ft'r>^— 7*-t)X 
\s>X. W3- 3 3 7 1 O^KM^ftTl/^M* 

E U >Xc05Sffl ic J; 5 b > X^teiacDgiJ-MII^ d ft K 
^: * < SS« LT t co <t Hfrft 
[0004] 

[^)bW^LJ:-5<!:-r*^] L^Lft^S. ±13 L 
fc <fc 7ftS£3Rcoif x^*^< ^<DMmi>>X%klc&-3Z 
t*. ^ftffli^ea^EffliJ^TWS^ISft^-il^iftS 
J; 5 lctBi& U > X^co«S^S«T 26 X^ES* ft 
Tfcy. f LT, ilBffi^UVX^co^fft^TkTlcft^ 
J; o lc«# b VX^SBS-T * C <!: tc J: ref^* p< 

7««fiK*ftT^5o 
[0 0 0 5] td^-c7\ ex**pC^t*»au>X^J-X 

S«IP^<c0SI5p D D^e»«fi!i3-ftv H3I3LftJ:^lC, Wfifi 
««— <t ft * «* o \z UVX^IBeS-ft ftJi^ u >x& 
iCfct>T«, ffl®U>X^'J^bL/cCl<!:^%Ii»CA 
ftTt>. tl^A^^rtTJS^UVX^^TkT'cSBSL 

ft^tft^^ft6ftu , ><^:t^•? cojs«® u > x&cq@bb & 

ft,*). x+f'T>±CD*U^ : &-^^. ; 5 i tCD<i:ftoTt^o 

[0006] *ct\ mm^xnte. «Htu>x»© 

)t$A£#T y *if ft'# <); i^c <t left 2>t}\ ^JRco b >X« 

[0007] 

mm*M%t?zfttsb<D^m ^mmmmiyyx^t. 

J.X±cO<t^ftP^)Stc:^, t!!)flsfflij<}:y7 , 7*-*yu 

gp, ^^>XHPT•«lfiE^ft*}l®^>x^^c^5l^T, 

7 7 7 *-*/l/gP^«ifiE-r5iE<!:ftco 2 oco U>XS¥cDfia 
icStigp«^BBMLs KSWaWlc:J:^T%f*ffliJ^6cO 
Jtifi t«ffiicfctt«Jt$ft<!:«<tffftffl« { * <£ 3lc L/ctco 



(3) ftm¥-9- 1 3 3 8 5 8 



[0 0 0 8] *¥ZWM®\s>Xmc&-?Zl*. 
icS^gW^iBSr £ <fc 5 ic LT^ft^ffntt*^®^ 

[0009] 

immcommomm] KiTic^mmmuyx^mm 
[ooio] f^s KTa&Kttftiit ^^js^uvx 

[0011] £?\ ^iEf £*8&fl|1 71jM31C«^(DS 

[0 0 12] SUSSWCfcl^T. }S^U>X^K 1 A 

Vt3m<DmffiJjZ:G?2>m\s>XmNLiiiE<D®ifTt>* 
#-TSiEUVXS¥PLlcJ:oT«lfiK5-n, Ctl5&U> 
XS¥N LiiEl^>XI¥P L «i:<0F^lc«JgWg|5t*P R$/c 

[o o 1 3] ^r, m&i>>xmi. 1 a&um bcd 

ftlfiXt*. SWSW P R f fctt M R 9 0 S})t 

tltttfy* «S 2 O^StfTl^*. 

[0014] fa, &srrsnfl&0ij2«£Wgp**u:~7- 

[0 0 15] 7 7 7*-*;USPAUt*9'r Kavvt 

[0 0 16] ^LT\ $£&U>XgPFim, WMt*i*> 

1 7bS8l4 UVX&GR 1 s GR2, GR3> GR4CD 
4gf6^5fi£^X-Z*U>Xi:*tiTt^o IP'S. 811 U 
VXgfGR 1 &t>~£3 UVXPGR 3 fi^gj 2 (CfctLT 

Q£$nT&y* ^2u>xefGR2ttj£ftflj^ea^ 

«cX-5 v?-T-5K!lcH\ E/^L^i>U>X^jglf*g(c 

*5l^T\ %«i:ffli^e^B2ffliJlC»i»i-rSJ:-5lc^oTt> 
m4U>Xi¥GR4«±IB^2 U>X8*G R 
20X- = > ?lc# 5 V h * J: ? 



[0 0 17] «/c, ^4U>X8¥GR4<t^®2<!:(DK 

F L^BBHi-tlT^-i., £/"c. M2 U>XS¥G R 2 £31 
3 UVXSfG R 3 itDF^lcti^y 3 tfEB£tlXl/>S. 
[0 0 1 8] ft, J-XT©ltt^tC*5l>T. r r j teSJOffl 

*¥Ss rdj amy£?2r?QiE0n<DnHi.> TNj 

ltdt& 0J&R5 8 7. 6nm) iCfcttSJSJ/N^ r v j 

l*T-y<&. rf j ttUVXftJKOflbSUBfc r FN 

Oj I* U>X££<DF Tcj li^ilftii-r 

[001 9 ] ^ LT\ r r i J l*»*4»Jfr 2 CDffiU 
'N-hflllC i|g (i=1, 2, 3, •••28) <Dffi(D 

mmsmtmu rd u i* i iios^ ( i + 1 > # 

E©®£<DBB0IHHi*jj*U tn jj St>' U u t* i S 
E<DMt ( i + 1 ) SSfDS<!:0?P^<D^Rcod^lc5>t-r 

[0 0 2 0] SSffiffKcSti-S UVXtCtis U> 

Xa = c-y2/ [1 +/" (1 -c2. y 2) ] +i (A 

2i • y 2 ') 

ceT, r X a J tt#S*Efl>*£*& X 5lRl0>ffiflL r c J 

tii&Mtt* d/r) s rAj »£2 \$iwmm& 
[0021] s-smstfjicoi^TiafE-r 

[0022] El 7iSH 4 l**ftl9HMl U >X£<D£ 1 

[0 0 2 3] I8!UVXM1«, El lc;jvr<i:-?lc, ^ 
f*ffliJ6^6llg(C, T 7 ?*— *JJl/flSAU& ftU>XSNL 
<tIEU>XI¥PLlcJ:oT«lfiE**lv dnefeUVXfif 

n l tmi>yxm p l toF^ictiswgp^T^sxux 

ZxPR6 , !iBS*n/c2gf2tft«fig©U>X^6fi8y> * 
LT, ±I37 7 7*-*;Ug|5AUlCi^<iSS^U>XgPFU 
1 7bMf& 4 U >XS¥G R 1 x GR2, GR3> G 
R 4lcJ;oTl8^n/c4S¥94ft«fiROUyX^6^ 

-So 

[0024] a i ic±!E3r 1 o>nmmizt5it2>m®i<> 

X^ 1 ©Sffl^/^-To 
[0 0 2 5] 

[«I1] 



(4) 1 3 3 8 5 8 



W7 


T i 


a i 


N, 
t 




1 


~JJ / . t JO O 


v . m O O *J 


1 69680 


55. 45 


2 


x^: . u / ou 


7 7 7 *> "? 






3 


T\TT? 7">7 TTV 




1 72342 


37. 99 




TMC rX77"TV 


9 *i4R6 


1 72342 


37. 99 


r- 


T\rn T-vT 7"T* V 

iivr j ivj i r 








o 


I Jl J' 3i 




7 69680 


55. 46 


7 










8 


O , DO / J 




7 84666 


23 78 




.if CO! O 

4 . 5212 




1 62299 


5S. 12 


2 0 


-21 . 56 / H 








2 l 


A "11 CI 

4 . 2153 


f\ A*l AG 




55 45 


1 2 


8 . 1 643 


VAKJ. /±u±i£j 






1 3 


5 . 5521 






?7 ?4 
j * . *j — 


1 4 


1 *3 n /I C 

1 . 2945 








1 5 


5 OCT O 

—2 . oil j 




± . D JO 7 7 


50 85 


2 o 


t o c a ez 


n A A7 £ 


7 RA&f>fs 


23 78 




-21 0387 


VARIABLE 






1 8 


STOP 


0. 1678 






1 9 


2.1193 


0.8649 


1.58913 


51 .25 


2 0 


6.5346 


VARIABLE 






2 1 


2. 6755 


0.2146 


1.84666 


2^. 7$ 


2 2 


1.4186 


1.1656 


1.58913 


51.25 


2 3 


-4.6855 


VARIABLE 






2 4 


INFINITY 


0. 7276 


1.51 680 


54.15 


2 5 


INFINITY 


0.3000 







[0026] ^ a 1 (CfeVT. fU:1. 07iH9. 
6, FNOtil : 1. 6 37}M2. 9K 2wti65. 

[0027] s/c. 2 osasy : 2 3mm<n^mmm 



[0 0 2 8] 
[82] 







A* 


A* 


2 O 


2. 13594e-02 


1 . 3Q794G-03 


4. 60l37e~04 


2 3 


l.lll86e-02 


-2. 11602e-03 


1.30411e-05 



[0 0 2 9] ft, *2^<D r e j it. 1 O^JS^-rSJg 

[0 0 3 0] MIC S$!U>X^1 v5J£^4S^6MS1S 
'VCOX-c^yKimc^oT^ f*M. 0 0 0, 2. 4 



6 1 5. 9. 5 69 2<h£'ffcL/';:BSrocli2s di7* d20 

d 23©Sfi*lCOt^TS 3 (C^-Tc 
[003 1] 
[S3] 



f 


1.0000 


2.4615 


9.5692 




0.2414 


1.9941 


3. 7468 




3. 8943 


2. 1416 


0.3890 




1.5673 


0.9349 


1.9703 


d 23 


1 . 9633 


2.5925 


1.5684 



[0 0 3 2] 0 2 7bSEI 4 K±iB^ 1 <D§tfi60!Ucfc«-£ 

E^r. fa. mutfcniQ. m3izmm. m4&mm 

t^T, mmZdm 0M5 8 7. 6nm) . tikmitgi® 



(3554 3 5. 8nm) tCjjttSfl^U #,£JRSE] 
[0 0 3 3] 0 57iME8te*5£fE}i&U>X&4>m2 



(5) 



1 3 3 8 5 8 



[0 0 3 4] Ji&UVX&l A«\ 0 5lC^r<*:^lC> 

^tefflflfreiUK. 7 7 7?t--*yl'g|5AU3b\ auvXgfN 
LtiEU-VXafPLlCfcoT^i-tl. CflSftUVX 
gfN L tiEi>>xm P L <t©PatC«Stitgp«T^S5 ^ 
-MR*i«BBgxm/c2i¥2tSj«lfiK©U>X^6figy, 
LTv ±IB7 7 7*-*/Ug|5AU(Cl|^<^U>XaPF U 
I*. M17!)S^4U>XSfGR K GR2, GR3, G 



R 4 icj: oT«fi8*nfc 4 gf 9KffifiHD U>XfrS*iE 

So 

[0 0 3 5] 84lc±l3m20HB6Wc*i^Sffi®U> 
X&1 A0S<i^^t"» 
[0 0 3 6] 
[«4] 





r i 






" i 


1 


-651.0159 


0.2495 


1 . 69680 


55.46 


2 


11.4980 


3. 4181 






3 


INFINITY 


2.2954 






4 


13.5915 


0.4990 


1 . 69680 


55.46 


5 


121. 7142 


0.1247 






6 


7. 4458 


0.2744 


1.84666 


23. 78 


7 


4.1385 


0.8038 


1. 62041 


60.34 


8 


-26. 1799 


0. 0499 






9 


4. 4938 


0.3521 


1 . 69680 


55.46 


1 0 


8. 2991 


VARIABLE 






1 1 


4. 0308 


0.1247 


I. 83400 


37.34 


1 2 


1.2597 


0. 7634 






1 3 


-1. 8617 


0. 1247 


1. 64850 


53. 03 


1 4 


1. 7345 


0.3994 


1.84666 


23. 78 


1 5 


-151.4396 


VARIABLE 






1 6 


STOP 


0.1746 






1 7 


2.1006 


0.9439 


1.58913 


61.25 


1 8 


6. 0317 


VARIABLE 






1 9 


2. 4930 


0.2609 


1.84666 


23. 78 


2 0 


1 . 3395 


1 . 3525 


1.58913 


61.25 


2 1 


-5. 62 99 


VARIABLE 






2 2 


INFINITY 


0. 6767 


1 . 51 680 


64.19 


2 3 


INFINITY 


0.3000 







[0 0 3 7] ffi* 3j4tCjSl/>T\ fte1. 07bM9. 
6, FNOttl : 1. 6375M3. 5 2, 2wl*61. 
7 7^6. 5T255, 

[0038] 1 8§g&tf2 1 mmomtimm 



?M*®^&A 4 , A6&tM8£^1"<> 
[0 0 3 9] 
[515] 







A, 


*6 


1 8 


2.13796e-02 


1 . 97676e-03 


5.20549e-04 


2 1 


1 . 08692e-02 


-3.38563e-03 


-1.35395e-04 



[0 0 4 0] jEKv }f^U>X^1 A<7>/£ft4£fr6SI8 

j&'NCDX-avyitimcfl^T, f#i. ooo. 2. 

48 6 3, 9. 5 74 1 tS-fbL/cBtOdio, di5, d 



18&tfd21©£-fiSKOl^Tii6 K5*f< 
[0 04 1] 
[516] 



/ 


1.0000 


2.4863 


9.5741 




0.2245 


2. 0323 


3. 8401 




3.9773 


2.1696 


0.3618 


"if 


1. 7588 


1.0377 


2.1336 




1 . 9305 


2. 6477 


1.5642 



[0 0 4 2] E67i2EI8U:±fE^2CD!Sfl60».Kc*Stt2> 



mm^TTsto ft, me\,tm.nm. bi 7 tittup m8tew 



(6) 3 3 8 5 8 



fcl^T> mmtdifc (M5 8 7. 6nm) , f&mtg 
m (JSS4 3 5. 8nm) tcEW-Sfit^U #J&KS 

[0 0 4 3] 0975SEI1 2t**5i^S®U>X^<Om 
3<D*^J1 BS^ttfDT'S?. 
[0 0 4 4] H&UVX&1 Bl* s B9(Cq%TJ:?[Cs 

WMfr&Mlc* T'^-AyUSPAUtfs ftUVXgfN 
L<hIEU>X#P LlcJ:oT8lf$;*-*U dtl6^U>X 

ef n l <tiEu>xaf p l i^r^tcttsSitHwrfe^^y 



XA P R BBSSti/c 2 2 u >x^ e j# y v 

*LT. ±IB7"7*-*;Ug|5AUtCi^<^L'>'XgI5F 
Ute, Jg17!>MSfr4U>X#GR K GR2, GR3> 
GR4lC<S:oTttl/8«?ftfc4tt1 0«tfllfiK<BUVXfr5 

[0 0 4 5] S7lC±SB*3<0*SS«IJtC*5lt**B«U> 
X& 1 B <D&fiI£^T. 
[0 0 4 6] 
[317] 





r i 


d • 




v s 


J 


134.3890 


0.3091 


1.69680 


55. 46 




10. 6382 


0.0403 


1.49200 


58. 00 


5 


10. 6382 


1 . 6664 








INFINITY 


2. 6878 


1 . 72342 


37. 99 




INFINITY 


2. 5534 


1 . 72342 


37.99 


£ 


INFINITY 


0.1344 






7 


19.2848 


0.5107 


1.58913 


61.25 


8 


-36. 7446 


0.1344 






9 


14.1646 


0.2150 


1.84 666 


23. 78 


1 O 


6.0677 


0. 7714 


1 . 62299 


58. 12 


1 1 


-29.3156 


0. 0538 






1 2 


4.9866 


0.5295 


1 . 69680 


55. 46 


I 3 


15. 6966 


VARIABLE 






1 4 


5. 6621 


0.1075 


1.83400 


37.34 


1 5 


1.5221 


0. 7795 






1 6 


-2. 0782 


0.1344 


1.65844 


50, 85 


1 7 


2.2532 


0.3978 


1.84 666 


23. 78 


1 8 


-22. 2924 


VARIABLE 






1 9 


STOP 


0. 1881 






2 0 


2. 61 71 


0. 6988 


1 . 69350 


53. 34 


21 


-7.8752 


0.8708 






2 2 


-17.3007 


0.1344 


1.84666 


23. 78 


2 3 


4. 0599 


VARIABLE 






24 


2. 4260 


0.1681 


1.84 666 


23. 78 


2 5 


1 . 6449 


0. 7714 


1.58913 


61.25 


2 6 


-4.1929 


VARIABLE 






2 7 


INFINITY 


0. 7290 


1.51 680 


64.19 


2 8 


INFINITY 


0.3000 







[0047] fa, S7ic£Lvr* n*i. 07^9. 

6 % FNO(i1 : 1. 6 37bS2. 8 6, 2w(i6 5. 
[0 0 4 8] $fc, 3fg, 2 1flM2 619(DS 



If 8 A * A6»tfA8*5*To 

[0 04 9] 
[318] 



m 




A, 


A 8 


3 


5.87907^-06 


-1.84931e-07 


-1.20228e-07 


2 1 


1.31194e-02 


-4. 48930e-04 


-8. 72l52e-05 


2 6 


1.86015&-02 


2. 69246&-03 


-7. 06982e-04 



[0 0 5 01 mic^ }f&b>X3*1 BCD/£ftt£fr5MiS 

m^ox-sxrmmm-oz. f#i. ooo. 2. 



4499, 9. 5 8 1 2<bSffcLfcB#4)di3, ch8> d 
23&tf d 2(,0)&\mz-O^Tm. 9 {Zmto 



(7) 



ftffl¥-9-"\ 3 3 8 5 8 



[005 1] [S9] 



/ 


1.0000 


2.4499 


9.5812 


d 13 


0. 2419 


2.3026 


4.3633 


<*,s 


4.5380 


2. 4173 


0.4166 


d 23 


1.2162 


0. 1015 


1 . 6739 


& 28 


1.6108 


2.1814 


1.2014 



[oo5 2] 01 071S2I1 2ic±am3(Dmmmct$ 
tt3>»&u>x&i b ommi&gm. #&w.mm%xfm 
m^Mm^to 0 i o itn&s%. 0 1 1 itmm. 

mwmmias^T. mmtdwi (-M5 8 7. 6n 

m) „ mmtgm (IS4 3 5. 8nm) KJJttSfilfc 
[00 53] ±tSK 3 CDHfiSffi) 1 B iCfcl^Tliv 

[0 0 5 4] fek ±iBSHfife«yiCj5t^T^L/i:<};-5lC. 
Ixmmtt LTteX'J Xlt&SlHi = ^-tfjgLTl^ 
So ■?• L7\ IflC EWgPtttLTX'JX/v&ffll^il 

l\ COJ^tC, XUX^<tLTE^mcDl£SfcWig^5i3 

fcteffll^S C t lc J: ^TftS&fifcJI < ?2> d 

(DT\ UVXOHuiS^'jNSJfb-TSCt^T^s MIC 

[0 0 5 5] 7 7 7*-*;l/gI5AU^ , 7-1' K3V/t 

-r Z-tLTftm? SJ:dlC-r§tv flU>XgfNLtC 

xumm. y^xT-vtimm. ^^xmmiy>x±iz 

[0 0 5 6] MlCv 77*-tlll'&AU<Dnis>XmN 
L StflE U >X8¥ P L Z'tft^nm U VXKJ: T*tJ$ 
L/c©T\ ±IB&U>Xg¥NU PL©P5itfI<% 
Us »®U>X&<D'MHb, ffiZIT. MtZWZCt&pJ 

[0057] Mic^fc. T'^^-^yugPAu, mm^y 

UVX&^ttCDfeiR^'^SX Lcfcdii-rSi. T 7 ?* 
-^/UgPAUfObVXiBlfiBA^JtlC^y, *SHb> 37. 
hT'-y X<*)Ii§i0i:& 3 Jb\ *^»^Lx>X^cfc^T 

[0 0 5 8] 



ic*^wii«u>x^is yT 7 7 *-*;uaJ> 

jg^uvxasTtt^nsffiituvx^cfc^T. ±ie 

[0 0 5 9] ftoT, *^^«^Lx>X^lCfeoTl*x 

7 7 * -tn\sm*mm? ziez no 2 -on u v xs¥<z>F«g 
mmtf^m^yxmt<Diiim-mnm<ommmmt^^ . 

[0 0 6 0] til. Huf3SI^JtCi5^T^Lfc*i*W^m 
tt7iM8§5£«\ *5I^^HSS-r*(c^fcoT<7>SWb<D 

[0®©sm^ui^] 

[01] n27iM04t«ic, *&mm®is>xm<Dm 

[0 2] X-5>^'OCuft4ffiH:fcnt5^SiRMv 
[03] X-5V^(0®*«l8H:fclt«sSiB4XS. 
[04] X-5>^ODSiS«Stc*Jtt*S0iR^ »^iR 
[05] 0671)M08<t»(C2|s:^li#UVX^( T )m2 

[06] X-ay^OJSftSffilcJsltS^cHiRM. ^jftJS 

[07] x-5>^oawtt«»ca5w-*«iHiRe. 

[08] X-5>?<0B3Wc£l*%ttaMXS« 
M> ^ffiiRS : &m - r0T^So 
[09] 01 O71»501 2<b«(C*fiW«^U>X^<7) 

m3rollss«|J^^■r i t.roT^y^ ^HUMA«^t-ws 

0T3&5o 

[01 0] X-~>'9 f (D;£ft4S(Ct5^^EiRM> 



(8) 



1 3 3 8 5 8 



[01 2] x- = >^<Daa^mfcnt53*ffiiRMx 

[?9^a)SiR«] 
1 ffi^U^X^ 

1 a j§&u>X£ 

1 B 1®1/VX^ 



[01] 




2 &® 

au t*?*— a/U8P 

FU ^«U>XSP 

NL ©U>XI¥ 

PL IEU>XS¥ 

PR SWSW 



[05] 




(9) 



W9-1 3 3 8 5 8 



[02] 



FN 0=1:1.63 



CO = 32.79* 



CO =32.79 



1/ 



-004 



0.0 



0B4 



-0034 





[0 3] 



FNO-1:1.85 



OJ = 13.52" 



CO =13.52 



I — 
-O04 



t 
i 



0.0 



0.04 



i r 

-0.04 



O0 



ao4 



i — 

-5.0 




0.0 



5.0 



[04] 



FNO=1:2.91 



W = 3.5 



CU = 3.5 



I — 

-aw 



04)4 




-5.0 




(10) 



1 3 3 8 5 8 



[06] 



FNO»1:1.ea 



OJ = 30 B7 



CD = 30.67 



I - 



00 



0-04 





[0 7] 



FNO-1.-1.96 



CU =12.51 



I — 
-O04 



4- i 
t 
i 
r 



- I 
i 



i 

00 



0.04 



I — 
•004 



— I 
0-04 



■5.0 




ao 



- ! 
SO 



[08] 




(11) 3 3 8 58 



IM9] 




1 B •»fitl/>X& 
2 

A U - T 7 * - i3 h& 

f u -II* \y >x«p 

N L -ft U >XS* 
P L — IE U >XP 




[HI 0] 



FNO=1:1.63 



CO =32.61 



W =32.61* 



1 



I r 

-0-04 



ao 



i 1 

004 




i r 

-ao4 



ao 



i 1 



0.04 




-5.0 



&&&& 



(96) 



(12) 



ftffl¥-9- 1 3 3 8 5 8 



[11 1] 



FN0»1:1.B2 



Oi =13.57 



CO = 13.57 




\ 



r 



-a 04 



-0-04 



ao 



0.04 




[01 2] 



FN 0=1:2.86 



<U =35 



CO =3.5 



-004 



ao 



• 



0.04 



-a 04 





PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-1 33858 

(43)Date of publication of application : 20.05.1997 



(51)Int.CI. 




G02B 13/00 
G02B 15/16 




(21)Application number 


: 07-315799 


(71)Applicant 


: SONY CORP 


(22)Date of filing : 


10.11.1995 


(72)Inventor : 


NAKAMURA AKIRA 








KIKUCHI SHUICHI 



(54) IMAGE PICKUP LENS SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the image pickup lens system which has 
neither restrictions on the size reduction of a video camera nor restrictions on the 
design by bending the optical axis from an object side and the optical axis of an 
image plane by a reflecting member which is arranged between two positive and 
negative lens groups constituting an afocal part. 

SOLUTION: Image pickup lens systems 1 1Aand 1B have an afocal part AU for 
camera shake correction composed of a negative lens group NL with negative 
refracting power and a positive lens group PL with positive refracting powerand 
the reflecting member PR is arranged between the negative lens group NL and 
positive lens group PL. Consequentlythe optical axis X of the image pickup lens 
systems 11Aand 1B is bent by 90° on the surface of the reflecting member PR 
and extend toward the image plane 2. Thusthe optical axis X is bent most on the 
object side by arranging the reflecting member PR to increase the permissible 
range of the precision of a position shift between the place where the optical axis 
is bent and an image forming lens partthereby reducing deterioration in image 
forming performance due to an error at manufacture time. 



CLAIMS 



[Claim(s)] 

[Claim 1]An imaging lens systemwherein it has arranged a reflecting member 
between two lens groupspositive [ which constitutes the above-mentioned afocal 
part from an object side in an imaging lens system which comprises an afocal part 
and an image formation lens part ]and negativeand an optic axis from the object 
side and an optic axis in the image surface are bent by this reflecting member. 
[Claim 2]The imaging lens system according to claim 1 characterized by making it 
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an afocal part act as a wide converter which makes a field angle wide—field-angle- 
ize. 

[Claim 3]The imaging lens system according to claim 2wherein the 1st [ at least ] 
page of a lens by the side of an object comprises an aspheric surface most. 
[Claim 4]The imaging lens system according to claim 1 wherein a positive lens 
group of an afocal part and a negative lens group comprise a single 
lensrespectively. 

[Claim 5]The imaging lens system according to claim 2wherein a positive lens 
group of an afocal part and a negative lens group comprise a single 
lensrespectively. 

[Claim 6]The imaging lens system according to claim 3wherein a positive lens 
group of an afocal part and a negative lens group comprise a single 
lensrespectively. 

[Claim 7]an axis generated in an afocal part — a top tone — the imaging lens 
system according to claim 1 wherein the chromatic aberration of magnification 
generated in aberration and an image formation lens part complements each other 
mutually by afocal part and an image formation lens part. 

[Claim 8]an axis generated in an afocal part — a top tone — the imaging lens 
system according to claim 2wherein the chromatic aberration of magnification 
generated in aberration and an image formation lens part complements each other 
mutually by afocal part and an image formation lens part. 

[Claim 9]an axis generated in an afocal part — a top tone — the imaging lens 
system according to claim 3wherein the chromatic aberration of magnification 
generated in aberration and an image formation lens part complements each other 
mutually by afocal part and an image formation lens part. 

[Claim 10]an axis generated in an afocal part — a top tone — the imaging lens 
system according to claim 4wherein the chromatic aberration of magnification 
generated in aberration and an image formation lens part complements each other 
mutually by afocal part and an image formation lens part. 

[Claim 1 1]an axis generated in an afocal part — a top tone — the imaging lens 
system according to claim 5wherein the chromatic aberration of magnification 
generated in aberration and an image formation lens part complements each other 
mutually by afocal part and an image formation lens part. 

[Claim 12]an axis generated in an afocal part — a top tone — the imaging lens 
system according to claim 6wherein the chromatic aberration of magnification 
generated in aberration and an image formation lens part complements each other 
mutually by afocal part and an image formation lens part. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a new imaging lens system. In 
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detailit is mainly related with the imaging lens system used as a lens system for 

photography of a video camera. 

[0002] 

[Description of the Prior Art]In recent yearsthe video camera serves as 
requirements with an indispensable miniaturization. And it is not an overstatement 
although the video camera was able to be miniaturized by the miniaturization of 
the imaging lens systemespecially an imaging lens system for video cameras. 
[0003]Namelythe miniaturization of the imager size of the solid state image pickup 
device (CCD) used as an image sensor in the miniaturization of an imaging lens 
systemFor examplereduction etc. of the lens constitution number of sheets by 
practical use of an inner focus lens which is indicated by JP62-24213Aand the 
aspheric surface lens currently indicated by JP3-33710A are considered to 
contribute to this greatly. 
[0004] 

[Problem(s) to be Solved by the Invention] Howeverif it is in the imaging lens 
system of the conventional video camera which was described aboveThe lens 
which is a component of an imaging lens system is arranged so that the optic axis 
prolonged in the imaging surface side may serve as a straight line from the object 
sideand the video camera is constituted by arranging an imaging lens system so 
that the optic axis of the above-mentioned imaging lens system may become level. 
[0005]By the wayas the video camera comprised many partssuch as a mechanism 
deck parta view finder parta microphoneand a substratebesides the imaging lens 
system and being described aboveln the imaging lens system by which the lens 
has been arranged so that an optic axis may serve as a straight lineEven if it takes 
that the imaging lens system was miniaturized into considerationarrangement of an 
imaging lens system was restricted for restrictions that an imaging lens system 
must be horizontally arranged within a video camerait becomes an obstacle when a 
video camera is miniaturizedor the restrictions on a design are given. 
[0006]Thenif thought simplywhat is necessary will be just to bend the optic axis of 
an imaging lens systembut it was difficult to be unable to conquer degradation of 
the image formation performance by the manufacture error at the time of mass 
productionbut to realize this with the conventional lens constitution. 
[0007] 

[Means for Solving the Problem]In an imaging lens system by which this invention 
imaging lens system is constituted from an object side by afocal part and an image 
formation lens part in view of the above problemsA reflecting member is arranged 
between two lens groupspositive [ which constitutes an afocal part ]and 
negativeand it is made for an optic axis from the object side and an optic axis in 
the image surface to bend by this reflecting member. 

[0008]Thereforeif it is in this invention imaging lens systemsince it was made to be 
on an object side mosta part where an optic axis bends between two lens 
groupspositive [ which constitutes an afocal part ]and negativeas arranges a 
reflecting memberTolerance level of position gap accuracy of a part and an image 
formation lens part which bend an optic axis becomes largeAn imaging lens system 
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which can reduce degradation of image formation performance by an error at the 
time of manufactureand it becomes still easier to secure of a space of a part 
which bends an optic axisand has neither restrictions to a miniaturization of a 
video camera nor restrictions on a design is realizable. 
[0009] 

[Embodiment of the Invention]The embodiment of this invention imaging lens 
system is described according to each illustrated example below. 
[0010]Each following example applies this invention imaging lens system to the 
imaging lens system of the zoom lens for video cameras. 

[001 1]Firstfundamental composition common to Examples 1 thru/or 3 mentioned 
later is explained. 

[0012]In each examplethe imaging lens systems 11Aand 1 Bit is constituted by 
positive lens group PL which has negative lens group NL in which afocal part AU 
which amends what is called a shaking hand has negative refracting powerand 
positive refracting powerand the reflecting member PR or MR is arranged between 
these negative lens group NL and positive lens group PL. 
[0013]Thereforethe optic axis X of the imaging lens systems 11Aand 1B bent 
about 90 degrees on the surface of the reflecting member PR or MRand is 
prolonged to the direction of the image surface 2. 

[0014]Example 2 mentioned later is an example which used the mirror MR for the 
reflecting memberand Example 1 and Example 3 are examples which used the 
prism PR. 

[0015]Afocal part AU acts also as a wide converter. 

[0016]And let the image formation lens part FU be a zoom lens which comprises 
four groups of the 1st which has positivenegativeand positive and positive 
refracting power from the object side in order to the image surface 2 side thru/or 
4th lens group GR1GR2GR3and GR4. That islst lens group GR1 and 3rd lens 
group GR3 are being fixed to the image surface 2and when carrying out zooming of 
2nd lens group GR2 to the looking-far side from the wide angle sideit moves from 
the object side into the lens barrel which is not illustrated at the image surface 2 
side. 4th lens group GR4 moves so that movement of the focus accompanying 
zooming of above-mentioned 2nd lens group GR2 may be amended. 
[001 7]Between 4th lens group GR4 and the image surface 2glass block floor line 
as an optical low pass filter is arranged. It extracts between 2nd lens group GR2 
and 3rd lens group GR3and 3 is arranged. 

[0018]In the following explanationas for 'V'FNOconsiders it as the f number of the 
lens whole system by an Abbe number and "f" considering it as the focal distance 
of the lens whole systemand "omega" makes the curvature radius of a fieldthe 
interval between two fields where "d" adjoins each othera refractive index [ in / in 
"N" / d line (wavelength of 587.6 nm) ]and "nu" a halfHleld angle. 
[001 9] And "r" shows the curvature radius of the i-th field (... i= 12 and 328) from 
the object side in order to the image surface 2 sidedjshall show the interval 
between the field of the No. i sideand the field of a watch (i+1) sideand "N" and 
"nu" shall show the refractive index and Abbe number to d line of a medium 
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between the i-th field and the field of a watch (i+1) side. 

[0020]That to which a lens side changes from aspherical surface shape is also 
contained in the lens in each example. Thereforeaspherical surface shape shall be 
defined by the following formula. 
Xa=c-y 2 /[1+root (1-c 2 and y 2 )] +sigma (A 2i and y 2i ) 

here — "Xa" — the coordinates of the direction of optic-axis X of an aspheric 
surfaceand V — paraxial curvature (1/r) and "A" — the 2nd — the i-th 
aspheric surface coefficient and V show the distance from the optic axis X. 
[0021]Nexteach example is described. 

[00 223 Drawing 1 thru/or drawing 4 show the 1st Example 1 of this invention 
imaging lens system. 

[0023]As shown in drawing 1t he imaging lens system 1 sequentially from the 
object side afocal part AUit being constituted by negative lens group NL and 
positive lens group PLand the lens of two two group composition with which the 
prism PR which is a reflecting member has been arranged being comprised 
between these negative lens group NL and positive lens group PLandThe image 
formation lens part FU following the above-mentioned afocal part AU comprises 
the lens of the four nine group composition constituted by the 1st thru/or 4th lens 
group GR1GR2GR3and GR4. 

[0024]Each value of the imaging lens system 1 in the 1st example of the above is 
shown in Table 1 . 
[0025] 
[Table 1] 

[0026]As for 1.0 thru/or 9.6and FNOin Table 1 1:1.63 thru/or 2.91 and 2omega off 
are 65.6 thru/or 7.0. 

[0027]The field of the 20th No. 23 side comprises an aspheric surface. 4th 
aspheric surface coefficient A 4 [ 6th / 8th ] of the above-mentioned fieldA 6 and A 8 
are shown in Table 2. 
[0028] 
[Table 2] 

[0029]'V in Table 2 shall mean the exponential notation which uses 10 as a 
bottom (also setting to the Table 5 and 8 which are shown below the same). 
[0030]Each value of d 12 when f changes from the wide angle end of the imaging 
lens system 1 with 1 .0002.461 Sand 9.5692 in connection with the zooming 
operation to a tele edged 17 d 20 and d 23 is shown in Table 3. 
[0031] 
[Table 3] 



[0032]The spherical aberration figureastigmatic figureand distortion aberration 



figure of the imaging lens system 1 in the 1st example of the above are shown in 
drawing 2 t hru/or drawing 4 . In [ each above-mentioned aberration figure / in / 
drawing 3 can set drawing 2 to a wide angle endcan be set to a standardand / in 
drawing 4 / a tele edge / is shownand ] a spherical aberration figureA value [ in / 
a solid line can be set on d line (wavelength of 587.6 nm)and / in a dashed line / g 
line (wavelength of 435.8 nm) ] is shownand a value [ in / a solid line can be set to 
a sagittal image surfaceand / in a dashed line / a meridional image surface ] is 
shown in an astigmatic figure. 

[0033] Drawing 5 t hru/or drawing 8 show the 2nd Example 1A of this invention 
imaging lens system. 

[0034] As shown in drawing 5t he imaging lens system 1A sequentially from the 
object side afocal part AUit being constituted by negative lens group NL and 
positive lens group PLand the lens of two two group composition with which the 
mirror MR which is a reflecting member has been arranged being comprised 
between these negative lens group NL and positive lens group PLandThe image 
formation lens part FU following the above-mentioned afocal part AU comprises 
the lens of the four nine group composition constituted by the 1 st thru/or 4th lens 
group GR1GR2GR3and GR4. 

[0035]Each value of the imaging lens system 1A in the 2nd example of the above 
is shown in Table 4. 
[0036] 
[Table 4] 

[0037] As for 1.0 thru/or 9.6and FNOin Table 41:1.63 thru/or 3.52 and 2omega off 
are 61.7 thru/or 6.5. 

[0038]The field of the 18th No. 21 side comprises an aspheric surface. 4th 
aspheric surface coefficient A 4 [ 6th / 8th ] of the above-mentioned fieldA 6 and A 8 
are shown in Table 5. 
[0039] 
[Table 5] 

[0040]Each value of d 10 when f changes from the wide angle end of the imaging 
lens system 1A with 1 .0002.4863and 9.5741 in connection with the zooming 
operation to a tele edged 15 d 18 and d 21 is shown in Table 6. 
[0041] 
[Table 6] 

[0042]The spherical aberration figureastigmatic figureand distortion aberration 
figure of the imaging lens system 1A in the 2nd example of the above are shown in 
drawing 6 thru/or drawing 8 . In [ each above-mentioned aberration figure / in / 
drawing 7 can set drawing 6 t o a wide angle endcan be set to a standardand / in 



drawing 8 / a tele edge / is shownand ] a spherical aberration figureA value [ in / 
a solid line can be set on d line (wavelength of 587.6 nm)and / in a dashed line / g 
line (wavelength of 435.8 nm) ] is shownand a value [ in / a solid line can be set to 
a sagittal image surfaceand / in a dashed line / a meridional image surface ] is 
shown in an astigmatic figure. 

[0043] Drawing 9 thru/or drawing 12 show the 3rd Example 1B of this invention 
imaging lens system. 

[0044]As shown in drawing 9 the imaging lens system 1B sequentially from the 
object side afocal part AUit being constituted by negative lens group NL and 
positive lens group PLand the lens of two two group composition with which the 
prism PR which is a reflecting member has been arranged being comprised 
between these negative lens group NL and positive lens group PLandThe image 
formation lens part FU following the above-mentioned afocal part AU comprises 
the lens of the four ten group composition constituted by the 1st thru/or 4th lens 
group GR1 GR2GR3and GR4. 

[0045]Each value of the imaging lens system 1B in the 3rd example of the above is 
shown in Table 7. 
[0046] 
[Table 7] 

[0047]As for 1.0 thru/or 9.6and FNOin Table 71:1.63 thru/or 2.86 and 2omega off 
are 65.2 thru/or 7.0. 

[0048]The field of the 3rd and the 21st No. 26 side comprises an aspheric surface. 
4th aspheric surface coefficient A 4 [ 6th / 8th ] of the above-mentioned 
fieldA 6 and A 8 are shown in Table 8. 
[0049] 
[Table 8] 



[0050]Each value of d 13 when f changes from the wide angle end of the imaging 
lens system 1B with 1 .0002.4499and 9.5812 in connection with the zooming 
operation to a tele edged 18 d 23 and d 26 is shown in Table 9. 
[0051] 
[Table 9] 

[0052]The spherical aberration figureastigmatic figureand distortion aberration 
figure of the imaging lens system 1B in the 3rd example of the above are shown in 
drawing 10 t hru/or drawing 12 . In [ each above-mentioned aberration figure / in / 
drawing 1 1 can set drawing 10 to a wide angle endcan be set to a standardand / in 
drawing 1 2 / a tele edge / is shownand ] a spherical aberration figureA value [ in / 
a solid line can be set on d line (wavelength of 587.6 nm)and / in a dashed line / g 
line (wavelength of 435.8 nm) ] is shownand a value [ in / a solid line can be set to 
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a sagittal image surfaceand / in a dashed line / a meridional image surface ] is 
shown in an astigmatic figure. 

[0053]In the 3rd Example 1 B of the abovemostthe field by the side of the image 
surface is made into the compound-die aspheric surface which stuck the resin 
layer on the glass bulb sideand lens NL by the side of an object amends a 
distortion aberration by this. 

[0054]As each above-mentioned example was shownas a reflecting memberprism 
or a mirror is suitable. And when using prism as a reflecting member especiallyit is 
desirable to use the comparatively high ** material of a refractive index. 
Thussince light path length can be shortened by using the comparatively high ** 
material of a refractive index as prismThe front ball diameter of a lens can be 
miniaturizedfurthersince total internal reflection can be useda reflection film 
becomes unnecessaryand reflectance can be enlarged compared with the case 
where a reflection film is providedand it becomes advantageous also in cost. 
[0055]If it is made to act as a wide convertera negative big distortion aberration 
will generate afocal part AU by negative lens group NLbut in order to amend thisit 
is good to use an aspheric surface for the 1st [ at least ] page of the lens by the 
side of an object most. In this caseany in a glass aspheric surfacea plastic 
aspheric surfaceand the compound-die aspheric surface that stuck the resin layer 
on the glass bulb side lens may be sufficient as an aspheric surface. 
[0056]Since the single lens constituted negative lens group NL and positive lens 
group PL of afocal part AUrespectivelythe thickness of each above-mentioned 
lens group NL and PL becomes thinand it becomes possible to attain 
miniaturization of an imaging lens systemand low cost-ization. 
[0057]If the chromatic aberration generated in afocal part AU and each image 
formation lens part FU tends to be made small again and it is going to make small 
the chromatic aberration of the whole imaging lens systemthe lens constitution of 
afocal part AU will become complicatedand will cause enlargement and a cost 
hikebut. In this invention imaging lens systemsince he is trying to amend the 
chromatic aberration which cannot be amended by afocal part AU by the image 
formation lens part FUthe above-mentioned problem does not occur. 
[0058] 

[Effect of the Invention]So that clearly from the place indicated above this 
invention imaging lens systemThe reflecting member has been arranged between 
two lens groupspositive [ which constitutes the above-mentioned afocal part from 
an object side in the imaging lens system which comprises an afocal part and an 
image formation lens part ]and negativeand the optic axis from the object side and 
the optic axis in the image surface were bent by this reflecting member. 
[0059]Thereforeif it is in this invention imaging lens systemsince it was made to be 
on an object side mostthe part where an optic axis bends between two lens 
groupspositive [ which constitutes an afocal part ]and negativeas arranges a 
reflecting memberThe tolerance level of the position gap accuracy of the part and 
image formation lens part which bend an optic axis becomes largeThe imaging lens 
system which can reduce image formation performance degradation by the error at 



the time of manufactureand it becomes still easier to secure of the space of the 
part which bends an optic axisand has neither the restrictions to the 
miniaturization of a video camera nor the restrictions on a design is realizable. 
[0060]The concrete shape thru/or structure shown in said example is only what 
showed a mere example of the embodiment which hits carrying out this 
inventionand the technical scope of this invention is not restrictively interpreted 
by these. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] With drawing 2 t hru/or drawing 4 the 1st example of this invention 
imaging lens system is shownand this figure is a schematic diagram showing 
composition. 

[Drawing 2] It is a figure showing the spherical aberration in the wide angle end of 
zoomingastigmatismand a distortion aberration. 

[Drawing 3] It is a figure showing the spherical aberration in the normal condition of 
zoomingastigmatismand a distortion aberration. 

[Drawing 4] It is a figure showing the spherical aberration in the tele edge of 
zoomingastigmatismand a distortion aberration. 

[Drawing 5] The 2nd example of this invention imaging lens system is shown with 
drawing 6 t hru/or drawing 8 and this figure is a schematic diagram showing 
composition. 

[Drawing 6] It is a figure showing the spherical aberration in the wide angle end of 
zoomingastigmatismand a distortion aberration. 

[Drawing 7] It is a figure showing the spherical aberration in the normal condition of 
zoomingastigmatismand a distortion aberration. 

[Drawing 8] It is a figure showing the spherical aberration in the tele edge of 
zoomingastigmatismand a distortion aberration. 

[Drawing 9] The 3rd example of this invention imaging lens system is shown with 
drawing 10 t hru/or drawing 12 and this figure is a schematic diagram showing 
composition. 

[Drawing 10] It is a figure showing the spherical aberration in the wide angle end of 
zoomingastigmatismand a distortion aberration. 

[Drawing 1 1] It is a figure showing the spherical aberration in the normal condition 
of zoomingastigmatismand a distortion aberration. 

[Drawing 1 2] It is a figure showing the spherical aberration in the tele edge of 
zoomingastigmatismand a distortion aberration. 
[Description of Notations] 

1 Imaging lens system 

1 A Imaging lens system 
1B Imaging lens system 

2 Image surface 



AU Afocal part 
FU image formation lens 
NL negative lens group 
PL positive lens group 
PR Reflecting member 
MR Reflecting member 
X Optic axis 



